Regional patterns of inflation persistence have received attention only at a very coarse level of territorial disaggregation, that of EMU member states. However economic disparities within EMU member states are an equally important policy issue. This paper considers a country with a large regional divide, i.e., Italy, at a fine level of territorial disaggregation (NUTS3). Our results show that economically backward regions display greater inflation persistence. Moreover, we show that higher persistence is linked to a lower degree of competitiveness in the retail sector.
Introduction
Inflation persistence has become one of the central issues regarding the modelling of the inflation process. Indeed, the degree of inflation persistence is crucial for monetary policy, since if the inflation process is less persistent, the task of monetary policy is easier in terms both of sacrifice ratio and of controlling inflation fluctuations around a given target. None of the above papers, however, focus on regional inflation persistence, that is, on the difference in inflation persistence across regions. The implications of regional, rather than sectoral, differences in inflation persistence for the functioning of monetary policy is thus rather limited as it stops at a very coarse level, that of EMU member states. This limitation should not be understated, since differences in regional inflation persistence are evidently as much important as differences in sectoral inflation persistence. As wide regional disparities exist within EMU member states, a common monetary policy should take them into account. Indeed, Benigno (2004) shows that central banks should overweight, within their target index, regions with stickier price developments and underweight more flexible regions, in order to avoid that the former ones bear a disproportionate part of the adjustment process following a monetary shock.
Suppose that more backward regions are also the more rigid ones, because, though having the same labour market institutions as more developed regions, they have less competitive product markets. If the central bank does not adjust its target inflation index, backward regions will be affected for a longer time by monetary shocks.
The novelty of this paper is to investigate regional inflation persistence, that is, the nature and causes of differences in inflation persistence across regions at a fine level of territorial dis-aggregation in Italy (NUTS 3 regions § ). Italy is a natural candidate for such an investigation, since the Italian regional divide is a well known problem, with
Northern Italy being the most developed part of the country followed by the Centre and then by the South and Islands, also called "Mezzogiorno" (Brunello et al., 2001 ).
Furthermore, the "Mezzogiorno" ghost has been evoked in trying to understand regional disparities within other European countries, notably Germany (Sinn and Westermann, 2001 test on the estimated kernel density functions pre-break and post-break; (iii) we investigate the possible causes of these differences in inflation persistence across Italian regions using non-parametric estimation methods.
The rest of this paper is structured as follows. In the next section, we will deal with our estimates of inflation persistence. Then, we will illustrate its link with the local degree of competitiveness of the retail sector.
Estimating Regional Inflation Persistence at the Regional Level: Data, Methods and Results
The Italian Statistical Office (ISTAT) has a long tradition in collecting data about prices in the main cities of NUTS3 regions. In this contribution we consider the data for the Consumer Price Index (CPI) from 1996Q1 to 2006Q3 at quarterly frequency for 70 out of 103 Italian provinces. The period under scrutiny is very similar to that studied by Lünnemann and Mathä (2004) .
For each provincial index we estimate a univariate autoregressive process with a constant, and quarterly dummies to account for seasonality. We choose the optimal lag length resorting to the Schwartz criterion, starting from a maximum lag length of 4. The selected optimal lag length was equal to one for 27 provinces, to 2 for 15 province, to 3 for 18 provinces and to 4 for 10 provinces.
After estimating the model for the whole sample, we test -by means of Wald tests robust to heteroskedasticity -the restrictions of ρ being equal to zero or one, and for the presence of a structural break in the intercept and in ρ. For the last two tests, we take as possible reference times the EMU kick-off (1999Q1) and the introduction of Euro banknotes and coins (2002Q1). We also test, first, for a structural break in the variance by means of an F test, second, for the presence of serial correlation resorting to Durbin's m test, which is recommended for autoregressive models (Dezhbakhsh, 1990) , and third for omitted variables by means of a RESET test. Finally, we perform a poolability test ** to control whether the estimates of ρ obtained for each province are statistically different. Indeed, different lag lengths in different provinces is a rather strong sign of geographic heterogeneity, however it does not per se imply that ρ is different across provinces.
** A Wald test robust to heteroskedasticity.
A number of measures of persistence have been offered in the literature and they usually return comparable results. It is worth stressing that one of the advantages of the sum of the autoregressive coefficients compared to other measures of persistence is that its confidence interval is very easy to compute (Andrews and Chen, 1994) . Thus, a poolability test is rather straightforward and, as in Lünnemann and Mathä (2004) , we stick to this simple measure.
In general, we find a rather low level of persistence: across different provinces ρ has an average of 0.25 and a standard deviation of 0.24. Table 1 shows the results of the specification tests. It is evident that structural breaks do not appear to play a major role in our sample. These results are similar to those of Lünnemann and Mathä (2004) and consistent with those of Angeloni et al. (2006), who find a structural break in the inflation process in EMU member states in the mid-90s and a low, stable degree of inflation persistence thereafter. Given the low level of persistence, resorting to more sophisticated methods to avoid bias or unreliable inference does not seem necessary (Andrews and Chen, 1994 and Hansen, 1999) . Also serial correlation in the residuals does not affect our results and the autoregressive model of inflation does not appear to be plagued by the omission of relevant variables. In contrast to the results obtained by Vaona (2007) considering long aggregate inflation time series for 19 countries, simple autoregressive models can be used to study inflation persistence in short time series, whose length is limited by data availability.
To further explore the impact of possible structural breaks on ρ, we estimate its kernel density function for the complete, pre-break and post-break estimates. Figure 1 shows that structural breaks do not appear to have sizeable effects on the regional distribution of inflation persistence in our data, with the exception of the 2002 case where the number of provinces with a negative ρ increases somewhat. However, a Li test for equality between the regional distribution of ρ, before and after the structural break, could never reject the null returning a p-value of respectively 0. 21 
Regional Inflation Persistence and the Retail Sector
In order to shed further light on the possible sources of the geographical pattern above, we investigate the connection between regional inflation persistence and the The entry of large stores would generally be beneficial for competition, but only to the extent that they do not acquire local monopolistic power. On the other hand, if the effect of market regulation were, however, to protect small shops, boosting their share in the total number of firms belonging to the sector, local monopoly power would tend to increase. Therefore, the connection between firm size and competitiveness in the retail sector is a rather complex one entailing possible non-linearities.
Regarding the connection between competitiveness and inflation persistence, a lower degree of competitiveness would induce higher inflation persistence through two However, inflation persistence might be driven by other factors too. In particular we would like to test two hypotheses. The first one is whether regional disparities in inflation persistence might originate, not only from the degree of competitiveness of the local retail sector, but also from local labour market characteristics, even though different regions of the same country usually share the same labour market institutions.
The second hypothesis is whether the industrial mix of a region has an impact on inflation persistence.
In order to test the first hypothesis we add the average of the local unemployment rate between 1998 and 2005 as one further explanatory variable. Suppose that wage rigidity, induced by labour market institutions, produces a higher unemployment rate. If wage rigidity is also the source of a more pronounced inflation persistence, a higher unemployment rate will be connected to a greater inflation persistence.
In order to test the second hypothesis we include in the model the average share of service activities in total local value added between 1996 and 2003. We also insert a set of regional dummies, to account for further factors that we cannot directly capture.
Descriptive statistics for the proposed explanatory variables are showed in Table 2 .
We start investigating by a non-parametric estimator a possible non linear relationship between inflation persistence and the large store surface over resident population in 1999. Figure 2 shows that their relationship indeed appears to be negative up to approximately 220 squared meters per 1000 inhabitants and positive thereafter. As a consequence we add to the explanatory variables above the square of large store surface over resident population in 1999. Regarding the share of small firms in the retail sector, non-linearities are far less marked (Fig. 3) , therefore we specify a linear model for this variable, not neglecting, however, to test for possible omitted non-linearities in the residuals. Table 3 shows estimation results. The only regressors with a significant coefficient are those concerning the competitive structure of the retail sector. The higher is the share of "mom-and-pop" stores within the retail sector and the higher is inflation persistence. Non-parametric results concerning the ratio of large stores floor over resident population are confirmed. The presence of large stores decreases inflation persistence up to a threshold level, after which they increase it due to their nonlinear effect on competitiveness, as explained above.
The estimated model supports the view that regional inflation persistence is positively affected by the degree of monopolistic power in the retail sector, as suggested by the New Keynesian theoretical literature. On the contrary, the local labour market conditions and the sectoral composition of the regional economy do not affect regional inflation persistence.
Moreover, as showed in Table 4 
Conclusions
In this contribution we assessed the issue if there exist statistically significant differences in inflation persistence at the regional level in a country with sizeable regional disparities like Italy. Our results point to the fact that economically backward regions also have greater inflation persistence, which does not show up in the aggregate inflation rate. With this result in mind, it is not surprising that the unemployment rate increased more in the South than in the North during the deflation of the nineties (Brunello et al., 2001 ), as more persistence in inflation means a larger sacrifice ratio. In accordance with recent theoretical contributions (Benigno, 2004) , our results stress the need for monetary policy to take into consideration dispersion in regional inflation persistence, supplementing traditional inflation indicators, with one that accounts for regional disparities in inflation persistence. Finally, another important result of our analysis is that different levels of regional inflation persistence are associated with different local degrees of competitiveness in the retail sector. .00
Wald test on a structural change in the intercept (1999Q1) ‡ °0
.90 Note: for this picture we resorted to a gaussian kernel estimator with Silverman's optimal smoothing bandwidth. 
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Observations 70 † †oo: the null is that the model fits the data well in terms of functional specification and omitted variables. We used a quartic kernel function as in Miles and Mora (2003) and Silverman's optimal smoothing bandwidth as window width. The test has an asymptotic standard normal distribution. † †o: the test for spatial correlation is the Moran's I statistic which is distributed as N(0,1) and whose 5% critical value is 1.96. The null is absence of spatial correlation. For an introduction to this test see Anselin (1988) . † †: the null is that residuals have a zero mean. o: the null is that residuals have a normal distribution.
